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Mr. Chairman and Members of the Subcommittee:

We are pleased to be here today to assist you as you examine
the federal role in programs that support technology integration
into the public school curriculum.

In educating America's children for a technclogical world,
schools must have the infrastructure in place before technology can
be fully integrated into the curriculum. Schools, school
districts, and states--as well as the federal government--are
struggling with the large investment required for this to
materialize. Fiscal constraints and the rapidly changing nature of
technology make this a particularly difficult issue.

You asked us to focus today on the findings of our recently
completed national survey of school facilities® concerning whether
America's schools have appropriate technologies, such as computers,
and the facility infrastructure to support these technologies. We
have just issued another report on our survey that addresses how
well America's schools are designed and equipped for the 21lst
century.? More specifically, our remarks will address (1) the need
for technology in our nation's schools and (2) problems that
schools report having in meeting those needs. Our perspective
resulted from our survey ¢of a nationally representative stratified
random sample of about 10,000 schools, which we augmented with
visits to 10 selected school districts.

In summary, we found that, overall, the nation's schools were
not even close to meeting their basic technology needs. Most
schools do not fully use modern technology, and not all students
have equal access to facilities that can support education into the
21lst century, even those attending school in the same district.

TECHNOLOGY NEEDS FOR AMERICA'S SCHOOLS

What would a school ready for the 21lst century look like?
After discussions with experts and reviews of the literature, we
determined that rather than uniform-sized classrooms with rows of
desks, a chalkboard, and minimal resources such as textbooks and
encyclopedias, schools prepared to support 21lst century education
would probably have

-- flexible space, including space for small- and large-group
instruction;

-- space to store and display alternative student assessment
materials;

See School Facilities: Condition of America's Schools (GAQ/HEHS-
85~61, Feb. 1, 1995).

’School Facilities: America's Schools Not Designed or Equipped for
the 21st Century {(GAO/HEHS-95-95, Apr. 4, 1995).




-- facilities for teaching laboratory science, including
demonstration and student laboratory stations, safety equipment,

and appropriate storage space for chemicals and other supplies;
and

-- a media center/library with multiple, networked computers to
access information to outside libraries and information sources.

In addition, schools would probably have enough high-quality
computers, some with CD-ROMs (compact disk read-only memory),
printers, and computer networks for instructional use; modems;
telephone lines for modems and telephones in instructional areas;
television (TV) sets; laser disk players/video cassette recorders
(VCR); cable TV; fiber optic cable; conduits/raceways for computer
and computer network cables; electric wiring; and power for
computers and other communications technology.? Networking
capability in the classroom allows for use of a wide range of
teaching and learning strategies that are not possible with stand-
alone computers. For example, networks allow

-= groups of students simultaneous access to large data sources;

-- students to communicate with each other, with teachers, and with
teachers and students in other schools; and

-- teachers to interact with students by computer as students work-
-engaging in online dialogs, referring to additional resources--
or students to engage in group projects.

Although technology is changing constantly and quickly becoming
defined by complex interactive and multimedia‘ technologies and
standards are only beginning to emerge,’ it helps to regard school
communications technolegy as comprising four basic electronic
systems: technology infrastructure, data, voice, and video. These
systems transmit data--by computer networks, voice--by phone lines,
and video~-by TV, within the school, among different school

‘Experts have identified other key components affecting the
implementation of technology in schools, such as sufficient teacher
training and computer support services. However, because our focus

was on school facilities, these components were not included in our
survey.

‘Multimedia uses a single communication system (cable) to transmit
voice, data, and video, currently by digitizing voice and video.

’See, for example, The National Information Infrastructure:
Requirements for Education and Training, National Coordinating

Committee on Technology in Education and Training, (Alexandria, Va:
1994) .




buildings, to the outside world, and even to outer space. For a
more detailed explanation of these systems, see appendix I.

State-of-the Art-Schools Are Few

Today, new schools are being designed with these changes in
mind. Yet the nation only has a handful of such schools--mainly
science high schools like Stuyvesant High School in New York City,
or Thomas Jefferson High Schocl in Virginia--that model state-of-
the-art communicaticons technologies. However, to prepare the
nation's children and teenagers to be competitive as workers in the
21st century, experts and business leaders say modern
communications technologies need to be part of America's elementary
and secondary education, not just the sole province of a few
special schools.

An example of state-of-the-art technology is found in
Stuyvesant, the new science high school. Serving about 3,000
students, it has over 400 computers, most of which are arranged in
15 networks, with access to the Internet, as well as four antennae
on the roof to communicate with satellites and virtually anyone
else in the outside world. This school has the ability to directly
access the latest information from the most sophisticated
scientific satellites, and participate in interactive "classes"
with scientists in the field in the Amazon rain forest via
interactive, multimedia networks like the JASON Project. This
allows the students to talk with these scientists and observe them
and the rain forest on their TV screens during regular class time,
allowing them to go worldwide on "virtual" field trips.

MOST SCHOOLS DO NOT FULLY USE MODERN TECHNOLOGY

Although at least three-quarters of schools reported having
sufficient computers and televisions, they do not have the system
or building infrastructure to fully use them. Moreover, because
computers and cother equipment are often not networked or connected
to any other computers in the school or the outside world, they
cannot access the information super highway. Specifically,
most schools have computers and TVs but little infrastructure to
fully use technologies. Some of our respondents made very pointed
comments about this:

"We live in a state where we put more technology and safety in an automocbile than
we do in our schools."

"We are not ready to join the information network proposed by Vice President
Gore."

In response to our survey questions, over two-thirds of the
schools reported having sufficient computers, printers, TVs, laser



disk players/VCRs,® and cable TV.' However, school officials report
that about 10.3 million students in about 25 percent of the schools
do not have sufficient computers. Although most schools report
having sufficient numbers of computers and other basic technoclogy
elements, they do not have the technology infrastructure to fully
use them. (See fig. 1 and table 1.)

‘Laser disk players and VCRs were rated as one item. It could be

that there are a sufficient numbers of VCRs but not laser disk
players.

'The self-reports of sufficiency may be overly optimistic for
several reasons. First, in our analyses we included as
"sufficient" responses that indicated moderately and somewhat
sufficient capability, as well as very sufficient capability. This
could indicate a wide range of sufficiency, including some
responses that are very close to "not sufficient." Second, our
analysis of responses showed that without any objective standards
with which to anchor their responses, schools indicating
"sufficient" computers had computer student ratios that ranged from
1:1 to 1:292 (a median of 1:11) for those schools that had
computers. About 300 schools that indicated they had no computers
said that was sufficient. (See table III.9.) Finally, technology
experts who regularly consult with school systems report that the
level of knowledge among school administrators and staff of
possible use and application of technology in schools is low--

further increasing the likelihood that these sufficiency estimates
are overly optimistic.



Figure & Most Schoois Report Sufficient Computers and Televisions but Lack of Infrastructurs to Fully Use Technology

100 Percent of Schools
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Even in those schools reporting sufficient number of computers,
over one-third reported insufficient electrical wiring for
computers/communication technology. Computers and other equipment
that are not networked or connected to anything else in the school
or in the outside world may be sufficient for basic or
reinforcement activities, but they are limited in their access to
the vast amount of electronic information available and do not
allow for new information to enter the system or for the
interaction between students, students and teachers, or the school
and the outside world.

Over half of America's schools report insufficient capability in
modems, phone lines for modems, phone lines for instruction,
conduits/raceways, and fiber optics:

-- In central cities, over 60 percent of schools report
insufficient networks, modems, phone lines (for modems or
instruction), conduits and fiber optic cables. Over half repert
insufficient capability for electrical wiring for computer
technology.

-



-- S8chools with inadequate buildings®’ also were more likely to
report insufficient capability to support technology. In every
area of communications technology we asked about, scheools with
no inadequate buildings reported greater sufficiency than
schools with one or more inadequate buildings. However, even in
schools reporting no inadequate buildings, about one-half or
more reported insufficient capability in areas related to
interconnectivity, such as networks, modems and fiber optics.

Far from the high-tech world of interactive media and virtual
reality, many of our schools are wired for no more than film
projectors. One school district told us they use a computer bus--a
high-tech version of the 1950s bookmobile--to meet the technology
requirements of their six elementary schools. Many other issues
are also important to the use ¢of technology in our schools--such as
teacher training and computer support services--but we did not ask
about these in cur survey. As one respondent commented,

"We need technology in the schools and teachers who can use the
equipment. The percentage of teachers who can use computers is
abysmally low, yet computers only scratch the surface of technology
that should be available to all students, not just those who live
in affluent areas. Interactive TV and telecommunications is a must
in all schools, yet the cost of this technology remains
prohibitively high for most small schools. For those schools who

can afford it, the cost of training teachers to use it drives the
costs up further.”

Not All Students Have Equal Access to Technology

Our information shows that not all students have equal access to
facilities that can support education into the 21st century (see
table 1), even those attending school in the same district.

Earlier we spoke about the state-of-the-art Stuyvestant High
School. Only a few blocks away, we saw an example of one of the
worst high schools in New York City. Overall, schools in central
cities and those with a 50-percent or more minority population were
more likely to have more insufficient technology elements than
other schools. Several of our survey respondents made very pointed
comments about the limitations of their computer technology:

"Our computers are mostly donated. What few we purchased were bought in
1984--the kids laugh at them, they have better at home."

*We asked respondents to rate the overall condition of their school
buildings on a 6-point scale: excellent, good, adequate, fair,
poor, or replace. See School Facilities: Condition of America's
Schools (GAO/HEHS-95-61, Feb. 1, 1995).
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"Facility adaptation for computer networks, video networks, and phone
access 1s expensive and makes justifying purchase of computer hardware

more difficult.”

]
Table 1: Milllons of Students Attend Schools Reporting Insufficient Capability to Support Technoiogy

Number of students

Technology siement Percant of schools Number of schools affected (in milllons)
Fiber optics cable 86.8 66,000 35.4
Phone lines for instructionat use 61.2 47,000 248
Conduits/raceways for computer/computer network

cables 60.6 46,600 249
Modems 57.5 44,200 230
Phone lings for modems 55.5 42,700 225
Computer networks for instructional use 51.8 40,100 20.7
Elsctrical wiring for computers/communications

technoiogy 46.1 35,700 19.3
Electrical power for computers/communications

technology 348 26,800 14,5
Laser disk player/VCR 335 25,700 13.5
Cabie TV 31.7 24,200 122
Computer printers for instructional use 293 22,700 119
Camputers for instructional use 252 19,500 10.3
TVs 15.9 12,200 6.8
Schools reporting six or more insufficient technology

elements — 519 40,400 213




Our survey results were reflected in our site visits. Following
are some observations made during our visits:

-- In Ramona, California, the two schools that were built in the
past five years are wired for the latest technology. We
learned, however, that some older schools needed to retrofit
wiring to increase power for more demanding technologies; one
elementary school had only twec ocutlets in each classroom. If
four teachers used their outlets at the same time, the circuit
breakers tripped. This happened about once a month.

-- A similar situation exists in Montgomery County, Alabama. New
schools are designed to meet technology needs. However, one
school official in said that new electrical systems were the
most common renovation needed at most schools to accommodate
computers and other technologies.

-- In Chicago, new schools, like the Andrew Jackson Language
Academy built in 1989, have and use computers because it has the
infrastructure necessary for technology. In contrast, at
another school we visited in Chicago, computers were still in
boxes because they did not have sufficient power and outlets to
use them.

Many education reformers say that it is unfair to hold students
to nationwide standards if they have not had an equal--or rocughly
equal--opportunity to learn. If schools cannot provide students
with sufficient technological backup or with sufficient facilities
for instruction and services, they may not be providing even a
roughly equal opportunity for all students to learn. This is
particularly true in central cities and in schools that serve high
percentages of minerity and poor students.

CONCLUSION

Most of America's schools do not yet have key technclogies or
the facilities required to support learning into the 21st century.
In particular, older, unrenovated schools need infrastructure
renovation to support technology. What remains unclear, however,
is how to fund the infrastructure renovation. I would be happy to
answer any questions you may have.

e

For more information, please call: Eleanor L. Johnson,
Assistant Director, (202) 512-7209; Ella Cleveland,

Project Manager, (202) 512-7066; or Kathleen Ward, Senior
Analyst, (313) 256-8078.

Other contributors are: D. Catherine Baltzell,
Supervisory Social Science Analyst; Nancy Kintner-Meyer,
Evaluator Deborah L. McCormick, Senior Social Science
Analyst; and Edna M. Saltzman, Subproject Manager.

“
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APPENDIX I APPENDIX I

COMMUNICATIONS TECHNOLOGY IN SCHOOLS

Although technology is changing ceonstantly and quickly becoming
defined by complex interactive and multimedia’® technologies and
standards are only beginning to emerge,!® it is helpful to regard
schocl communications technology as comprising four basic
electronic systems: technology infrastructure, data, voice, and
video.

TECHNOLOGY INFRASTRUCTURE

Of the four systems, technology infrastructure may be the most
important and least understood. Data, voice, and video systems
cannot operate without either the building infrastructure or the
system infrastructure necessary to support them. Building
infrastructure consists of what needs to be built into the facility
to make technology operate effectively throughout the school--the
conduits/raceways through which computer and computer network
cables are laid in the school, the cables and electrical wiring for
computers and other communications technology, and the electrical
power and related building features such as electric outlets. It
is relatively easy and inexpensive to design a new building with
this infrastructure included; installing this infrastructure in
existing buildings can be expensive and disruptive to the
educational process.

The other type of infrastructure~--system infrastructure--links
up various components of the technology. For example, computer
network infrastructure consists of the software that actually runs
the networking function--linking all the computers in a class or in
the scheel or the computers in the school with computers in the
outside world--as well as pieces of hardware like servers--the
special computers with large information storage capabilities that
allow many users to share information--whose purpose is to make the
network work. Besides the network infrastructure, modems--small
electrical devices that allow computers to communicate with each
other through the phone lines--are another basic component of
systems infrastructure that links data, voice, video, and even
multimedia systems.

This technology infrastructure, although initially more costly
than the basic computer/printer, has potentially substantially more
value. Educationally, it can link even the most remote or poor
school with vast resources, including the finest libraries and the

Multimedia uses a single communication system (cable) to transmit
voice, data, and video, currently by digitizing voice and video.

“See, for example, The National Information Infrastructure:
Requirements for Education and Training, National Coordinating

Cogmittee on Technology in Education and Training, (Alexandria, Va:
1994).




APPENDIX I APPENDIX I

best teachers for a wide range of courses or course enhancements,
like "virtual" field trips. Financially, according to the North
Central Regional Educaticnal Labeoratory, the Internet and the
emerging video and imaging technologies could be used to change the
economic basis of schooling by drawing upon the free or low-cost
resources and services to replace textbooks and other costly
instructional materials, software, and other programs. Those funds
could then be used for additional staffing, local curriculum

development, technology staff, and ongoing local staff development,
and the like.!!

DATA SYSTEMS

Basic data systems include computers, some with CD-ROM
capability, connected to printers. A baseline data system enables
instructional computers to communicate with similar devices within
the classroom or the school (local area networks). Optimally, a
data system also includes computer networks compatible with outside
resources (wide area networks) such as the Internet;!? computers in
the central office, in other schools, home computers; and databases
from the Department of Education or Library of Congress.

VOICE SYSTEMS

Voice systems include accessible two-way voice communication and
messaging (telephones) systems for staff members to communicate
with each other in the building and with the school community. A
baseline system includes a public address system, some outgoing
lines and telephones serving school offices and staff members, and
incoming lines to meet community and administrative needs.
Optimally, it also includes more outgcing and incoming lines and
sufficient capacity to allow for such developing technologies as
voice processing and voice mail.

VIDEO SYSTEMS

“‘Beau Fly Jones et al. Learning, Technology and Policy for
Educational Reform, July 1994, Version 1.0., North Central Regional
Educational Laboratory (Oak Brook, Ill.: 1994).

?The Internet, a global communications network, is a cooperative
effort among educational institutions, government agencies, and
various commercial and nonprofit organizations. Historically, the
Internet has contained mostly scientific research and education
information. However, more recently, the kind of information
accessible on the Internet has expanded to include library
catalogs, full texts of electronic books and journals, government
information, campuswide information systems, picture archives, and
business data and resources. The Internet allows three primary
functions: electronic mail and discussion groups (e mail}, use of

remote computers (telnet), and transferring files (ftp--file
transfer protocel).

10



APPENDIX I APPENDIX I

Video systems provide accessibility to television communication
and all forms of video transmission from locations within the
school building as well as from the outside. A baseline system
includes capability to receive instructional and teacher
professional programming as well as commercial and public
television stations, whether through a master antenna or via cable,
microwave, or satellite. An optimal system with today's technology
also includes capability in classrooms and teachers' offices to
dial up video sources in the school media center and to conduct
two-way video-interactive classes between classrooms, inside the
school, and between schools.

11



Appendix II

Relevant Survey Items With Overall Percent

Response

17. Do this school’s on-site buildings have sufficient capability in each of the communications
technology elements listed below to meet the functional requirements of modern educational
technology? Circle one for EACH element listed.
Percent of Schools
Very Moderately Somewhat Not
Technology Elements Sufficient Sufficient Sufficient Sufficient
Computers for instructional
use (N=77,400) 11.1 30.6 33.1 25.2
Computer printess for
instructional use (N=77.412) 9.7 279 33.1 29.3
Computer networks for
instructional use (N=77,350) 8.8 18.3 21.2 518
Modems (N=76,951) 49 14.0 236 575
Telephone lines for
modems (N=76,986) 6.9 13.7 239 55.5
Telephones in instructional
areas {N=76,827) 7.5 12.6 18.8 61.2
Television sets (N=77,211) 19.8 337 30.7 15.9
Laser disk players/VCRs
(N=76,819) 7.7 25.4 335 335
Cable television (N=76,459) 20.1 259 223 317
Conduits/raceways for
computer/computer network
cables (N=76,987) 7.4 11.9 20.1 60.6
Fiber optic cable (N=76,015) 35 43 5.5 86.8
Electrical wiring for
computers/communications
technology (N=77,437) 7.8 177 284 46.1
Electrical power for
computers/communications
technology (N=77,414) 12.4 24.3 28.7 346

12



Appendix 1 -
Relevant Survey Items With Qverall Percent
Response

18. How many computers for instructionai use does this school have? Include computers at
borh on-site buildings and off-sire instructional facilities.

{Range 0-1800
computers for instructional use [Mean 50.7
{Median 37.0

19. How well do this school’s on-site bulldings meet the functional requirements of the
activities listed below? Circle one for EACH activisy listed.

Percent of Schools

Activity Very Well Moderately Well Somewhat Well Not Well At All
Small group instruction (N=77.606) 324 375 20.7 9.5

Large group (50 or more
students) instruction (N=77,178) 10.7 244 267 8.2

Storage of alternative student
assessment materials (N=77,058) 78 242 36.7 313

Display of alternative student
assessment materials (N=76,797) 7.9 26.6 379 27.6

Parent support activities, such
as tutoring, planning, making

materials, etc. (N=77.496) 12.3 297 34.5 235
Social/Health Care Services

(N=77,456) 10.8 30.1 321 27.0
Teachers’ planning (N=77,397) 20.6 374 28.9 13.1
Private areas for studeat

counseling and testing (N=77,530) 146 284 313 25.7
Laboratory science (N=76,344) 11.2 214 254 42.0
Library/Media Center (N=77,701) 248 353 26.5 13.4
Day care (N=72,083) 43 19 10.3 77.5
Before/after school care (N=73,335) 6.8 15.3 192 58.8

]

13



Appendix [T

Data—Technology Elements

Table lil.1: Majority of States Report
That at Least 50 Percent of Schools
Have Six or Mors insutficient

Technology Elements

Percent of schools with six or more

insutficient technology factors States

20-29 Nevada. South Dakota

30-39 Arkansas, lowa. Kenwcky Mir~esora.
North Dakota. Pernsyivar:a, Texas,
Wyoming

40-49 Arizona, Coiorade, Georgia, rciana,

Kansas, Mississipgi, Montana, Neoraska,
New Jarsey. West Virginia, Wiscansin

50-59 Alaska, Cannecticut, District of Calumoia,
Florida. Louisiana, Maryland, Missouri,
Naw York, Okianoma, Soutn Carolina,
Tannessee, Utan, Vermont. Virginia

£0-69 Alabama. Califorria, idano. lllinois,
Massachusetts, Maina, Michigan, Nonh
Caroiina, New Hamgsnira, Qregon, Rhode
Isiand. Washington

70-79 Dalawara, Hawaii. New Maxica. Orio

Note: Sampiing errors range £ 7.1-13.5 percant,

Tabile i1.2: Percent of Schoois Reporting insufficient Technology Elements——Data, Voice, Systems infrastructure-—by State

Phone linee Phone lines
State Computers Printers Networke Modems for modems Instructionai area
Ajabarna 321 38.3 58.6 81.7 55.4 641
Alaska 355 36.2 58.4 56.9 53.8 60.9
Arizona 18.8 18.3 48.4 €0.8 58.1 818
Arkansas 25 17.5 36.7 83.7 56.4 59.3
Califomia 371 39.7 69.8 70.5 68.1 g4.8
Colorado 20.90 2390 rge 61.6 568 453
Connecticut 26.5* 2998 63.6¢ 55.40 514 52.7
Delaware 44 50 52.7° 65.7° 83.00 829t g2.44
Distnct of Columbia 2208 3140 37.18 49 50 52.7° 52.8°
Florida 288 28.9 66.4 65.0 63.2 62.3
Georgia 11.6 13.7 339 48.0 53.0 717
Hawaii 38.0 4470 720 75.7 79.5 747
idano 253 316 559 63.9 58.8 T2
illinoig 302 39.0 57.7 65.7 83.4 64 2
Indiana 16.5 18.3 42.1 50.7 85.0 582
lowa 15.3 16.5 435 48.5 438 354
Kansas 229 277 449 473 44 4 617
Kentucky 131 19.8 35.% 57.2 55.7 872

(conurued)
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Appendix [11

Data—Technology Elements

Phone lines Phaone lines
State Computers  Printers Networks Modems for modems instructional area
Lousiara 3186 388 82.5 595 88.5 78.7
Maine 3108 318 62.9¢ 69.64 63.8% 69.4%
Maryland 29.1 304 44 1 62.3 66.7 3712
Massachuselts 32.52 43.12 70.4 711 86.9 713
Michigan 369 388 63.3 641 58.1 83.4
Minnesota 22.5 21.7 415 427 410 414
Mississippl 16.9 20.3 378 538 558 82.7
Missour 23.3 32.8 52.4 B0.5 591 65.4
Montana 17.1 13.0 475 468 375 53.2
Nebraska 112 10.1 43.34 55.54 4574 44 42
Nevada 14.4 15.9 26.9 282 26.2 27.1
New Hampshira 4408 42.9¢ 85.62 68.4 58.6* 66.4*
New Jersey 20.0 245 418 38.1% 335 62.9
New Mexico 36.3 449 69.6 79.0 58.5 573
New York 20.2 242 440 489 §5.3 573
North Carolina 30.1 333 51.1 62.2 62.6 738
North Dakota 17.3 19.8 36.7 40.2 36.5 46.3
Ohio 38.2 50.7 718 740 70.5 76.2
Oktahoma 229 33.0 50.8 63.4 57.7 60.0
Qregon 382 418 66.2 59.8 65.1 65.6
Pannsyivania 18.2 19.4 §0.2¢ 547 44 2¢ 43.72
Rhods Island 37.14 42.7* 49.3¢ 67.3* 52.18 673
South Carclina 33.0 351 56.1 55.2 50.3 615
South Dakota 9.8 99 370 370 354 420
Tennesses 20.4 228 48.0 €2.7 65.6 68.6
Texas' 12.8 15.6 313 389 334 440
Utah 6.9 79 28.7 54.4 71.0 775
Vermont 327 317 65.7¢ 55.9% 61.4° 56.1¢°
virginia 31.3 377 56.5 54.1 52.9 56.0
Washington 320 39.8 60.5 618 61.1 66.3
Wast Virginia 16.5 17.2 323 568 51.5 718
Wisconsin 22.4 245 446 45.4 46.4 589
Wyominci; 9.8 13.2 32.7 41.4% 33.8 445

Note: Sampling errors are (ess than £ 11 percent uniess otherwise noted. Responses marked with

a superscript “a" have sampling errors equal to or greater than 11 parcent but less than
13 percent. Responses marked with a sugerscript *b” have sampling arrors equal to or greater

than 13 parcent but 1e8s than 18 percent. Sampiing arrors may Be nigh for state tabies because
they are not agjusted for finite population correction.

15



Asppendix {11
Data—Technology Elements

|
Table lll. 3: Percent of Schools Reporting Insutficient Technology Elements—Video and Building infrastructure—oy State

Lasaer disk
State Talevision player/YCR  Cable TV  Conduits Cable Wiring Power
Alaparma 15.0 348 333 619 748 44 1 339
Alaska 383 458.3 55.6 87 4 309 32.1 447
Anzora 16.8 23.1 304 56.0 83.5 36.3 278
Arkansas 6.6 218 128 43.1 85.1 341 ‘58
Caiformia 21.0 412 499 797 92.8 89.1 338
Coiorado 16.9 29.7¢ 288 49.7% 882 38.5 32.7%
Connecticut 251 350 42,44 62.94 91.3 5518 4124
Celaware 32.8° 60.9° 45.4° 76.94 93.3 69.5° 43 8%
District of Columpia 216t 31.4% 25.6% 50.0° 38.0° 45.8° 41 4°
Flonda 88 289 18.7 87.6 88.0 64.3 419
Georgia 14.8 288 12.9 57.8 87.1 44.0 38.3
Hawaii 47 29.8 18.8 82.1 89.7 75.1 614
lcang 23.0 445 427 72.3 8190 812 368
linois 23.3 43.7 43.4 68.8 870 5286 411
indiana 129 240 27.1 523 82.9 43.1 320
lowa 45 21.0 13.2 49.9 849 313 5.4
Kansas 17.9 349 31.2 57.3 89.0 40.7 336
Kentucky 3.2 23.2 8.0 49.8 75.2 358 251
Louisiana 18.4 40.4 42.7 616 877 472 38.6
Maine 19.7 43.7 46.2¢ 72.8 940 46.7* 3500
Maryiang 36.2 52.1 38.5 619 91.8 46.8 38.0
Massachusetts 34.9¢ 48.0* 44 28 739 88.1 608 49 .48
Micnhigan 271 421 271 68.7 a5.8 51.0 383
Minnesota 17.3 316 27.4 48.9 72.3 74 25.2
Mississippi 4.9 36.7 325 55.6 8s.0 2686 18.9
Missouri 8.8 26.0 17.3 53.2 87.9 337 28.0
Montana 14.8 254 4240 62.1 81.7 388 249
Nebraska 1.7 12.5 31.00 62.4 83.3 331 212
Nevada 4.1 139 148 436 78.2 28.4 25.1
New Hampshire 27.4% 4. 26.80 69.4 888 57.7¢ 3584
New Jersey 11.2 24.9 325 §5.2¢ 85.8 4124 342
New Mexico 15.4 54.8 51.8 773 ari 48.5 42.1
New York 24.7 38.1 35.9 55.5 82.3 507 347
North Carolina 15.2 30.9 24.5 66.0 92.3 55.4 418
North Cakota 18.1 30.9 275 56.0 69.5 338 177
Ohig 18.0 441 313 76.6 95.0 63.0 30.6
(conunuad)
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Appendix [II
Data—Technology Elements

Laser disk
State Television player’'VCR Cable TV  Conduits Cable Wiring Power
Oklarcra 18.8 35.2 328 54.6 817 414 323
Oragon 2993 358 233 880 87.8 56.0 337
Pannsylvania 139 34 7 27.4 4108 86.6 322 174
Rhoae Island 244 41.00 17.3 74.0 90.8 64 22 45.00
South Caroling 5.6 25.3 29.8 62.9 871 411 332
South Cakota 7.8 224 13.6 43.3 639.7 22.9 148
Tennessee 6.9 371 27.1 58.0 943 388 254
Texas 8.7 17.0 316 48.0 83.0 28.6 223
Utah 48 22.1 394 85.3 93.3 388 26.7
Vermont 10.0 38.1° 57.8° 65.3% 958 48.8° 28.2°
Virginia 4.1 36.7 18.4 57.5 83.5 36.1 295
Washington 158.0 41.2 349 81.0 86.3 470 35.1
West Virginia 42 30.8 144 49.9 832 38.2 18.0
Wisconsin 11.3 24.2 205 52.5 86.3 365 334
Wyominﬁg— 11.6 21.2 40.1° 50.9° 83.6 298 15.9

Note: Samnpting errors are lass than + 11 percent unless otherwise noted. Responses marked with

a superscript “a” have sampting errors equal to or graater than 11 parcant but less than

13 percent. Responses marked with a superscript " have sampling errors aqual 1¢ or greater
than 13 percent but iess than 18 percent. Sampiing errors may be high for state tables cecause
they are not adjustad for finite population correction.
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Appendix III
Data—Technology Elements

Tabie ili.4: Percent of Schools
Reporting Insutficient Technology
Elements by Community Type

Urban

fringe/ Rural/
Technology slement Central city large town smali town
Fiber optic cable 9g.2 87.8 84 4
Conduits 66.9 61.8 556
Phone lines in instructicnal areas £6.8 80.6 578
Modems 65.Q 558 535
Networks 60.9 50.6 48.5
Phone lines for modems 613 56.3 51.8
Electrical wiring for communications technology 54.8 46.7 40.1
Elactric power for communications technology 429 36.9 278
Laser disk player/VCRs 387 322 30.8
Printers 381 28.7 25.2
Cable TV 33.0 328 300
Computers 31.7 245 21.2
TVs 18.6 17.1 13.3
Six or more unsatisfactory technology slements 60.0 52.0 465

Note: Sampling srrors range £ 1.7-3.5 percent.

Table [11.5: Percent of Schools
Reporting Insufficient Technology
Elements by Level of School

Technology siement Elementary Secondary Combined
Fiber optic cable 88.3 829 847
Conduits 63.3 53.1 60.6
Phone linas in instructionai areas 64.4 53.2 52.8
Modems 6C.9 484 541
Networks 548 429 53.6
Phone lines for modems 58.4 47.8 52.3
Electrical wiring for communications technology 48.7 39.2 429
Electric powar for communications technology 36.7 291 305
Laser disk player/VCRs 349 30.1 29.7
Printers N7 23.2 259
Cabie TV 337 243 427
Computers 270 20.3 222
TVs 17.3 1.9 14.8
Six or more unsatisfactory lechnology elements 55.7 41.5 50.9

Note: Sampling srrors range + 1.4-4.0 percent,
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Appendix III
Data—Technology Elements

Table iil.6: Percent of Schools
Reporting Insufticient Technelagy
Elements by Proportion of Minority
Students

. |
Percent of minority students in schools

Lessthan 55to 205to More than

Technology element 55 204 50.4 50.8
Fiper optic cable 8586 86.2 88.2 88.3
Conduits 59.3 56.2 85.5 629
Phane lings in instructional areas 80,7 59.4 60.6 649
Modems 55.9 52.7 59.9 63.1
Networks 48.9 4986 56.2 550
Phone lines for modems 54.0 512 58.7 599
Elactrical wiring for communications

technology 423 447 46.9 535
Electric powar for communications

technoiogy 30.3 305 363 448
Laser disk player/VCRs 313 291 378 384
Printers 27.1 28.5 303 334
Caple TV 28.2 257 339 414
Computers 235 24.9 25.6 28.0
TVs 13.1 15.4 147 22.3
Six or mora unsatisfactory technology

slements 48.7 50.0 54.4 57.4

Note: Sampling errors range + 1.8-4.0 percent.
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Appendix III
Data—Technology Elements

Table IiL.7; Percent of Schools
Reporting insutficient Technoiogy
Elaments by Gecgraphic Region

Technology element Northeast  Midwest South West
Fiber optic cable 86.5 857 86.1 89.4
Conduits 57.2 615 360 83.0
Phone linas in instructional areas 59.2 60.9 £82.0 613
Modems 53.9 57.8 54 9 63.9
Networks 52.0 53.3 436 59.0
Phone lines for modems 510 55.1 54 2 618
Electrical waring for

commurications technctogy 47.2 449 40.9 55.0
Electric power for communications

technology 3358 340 304 42.6
Laser disk player/NVCRs 368.7 335 29.7 36.7
Printers 276 314 256 336
Cable TV 354 28.3 26.4 41.3
Computers 237 26.2 21.7 30.1
TVs 21.0 157 11.3 18.9
Six or more unsatisfactory

technology elemants 50.8 52.3 47 1 399

Note: Sampling errors range = 1.6-4.6 percent.
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Appendix III
Data—Technology Elements

Table 111.8: Percent of Schoois ]

Repeorting Insufficient Technology Percent of students approved for free or reduced

Elements by Proportion of Students lunch

Approved for Free or Reduced Lunch Less than 20toless 40 to less 70 or
Tachnology slement 20 than 40 than 70 more
Fiber optic cable 86.9 86.3 879 889
Conduits 59.2 60.4 64.1 62.2
Phone linas in instructional areas 579 59.9 64.3 68.2
Modems 52.1 56.1 62.4 619
Networks 480 50.1 56.3 54.3
Phone lines for modems 517 562 57.4 59.5
Electrical wiring for
communications technology 457 43.5 48.7 47.4
Electric powar for communications
technology 322 320 355 38.1
Laser disk player/NCRs 30.3 3086 378 341
Printars 23.7 28.4 333 300
Cable TV 25.5 286 318 378
Computers 20.8 23.7 28.0 25.4
TVs 145 12.4 16.2 173
Six or mors unsatisfactory
technology elements 47.7 49.8 56.0 56.1

Note: Sampling errors range + 1.7-3.9 percent.

Table Iil. 3: Average Number of L]
Students per Computer by State State Students per computer
Alabama 16.8

Alaska 78

Arizona 11.8

Arkansas 12.5

California 21.1

Colorado 12.8

Connecticut 14.5

Delaware 17.7

District of Columbia 17.2

Florida 121

Georgia 13.4

Hawaii 15.8

Idaho 12.7

Hinois 18.9

Indiana 111

(continuea)
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Appendix [II

Data—Technology Elements

State Students per computer
lowa 09
Kansas 99
Kentucky 0.2
Louisiana 206
Maire 69
Maryland 149
Massachusetts 5.8
Michigan 19.9
Minnasota 10.2
Mississippi 145
Missouri 15.2
Montana 73
Nebraska 10.3
Nevada 214
New Hampshire 208
New Jersey 135
New Mexico 108
New York 158
North Carolira 13.4
North Dakota 87
Ohig 253
Okiahoma 13.2
Oregon 15.5
Pennsylvania 14.8
Rhede Istand 216
South Carclina 124
Seuth Dakota 9.0
Tennessee 187
Texas 11.4
Utah 117
Vermont 169
Virginia 12.7
Washington 13.7
Waest Virginia 129
Wisconsin 0.7
Wyoming 70

Note: Sarnpie arrors range + 1.1-4.9 parcent, axcent Varmont, which was 8 parcent.
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